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Gazipur:

Abstract

Groundwater (GW) is the primary source for drinking, municipal, irrigation, and industrial water supply in Bangladesh. Due to the unplanned urbanization with rapidly growing industries, the degradation situation has become
worse with time. Dhaka and its peri-urban regions are having drastic changes in GW level. This work reviewed
groundwater level fluctuation in the peri-urban area, which is now having increasing urbanization and industrialization. Detail statistical analysis, regression analysis, Landsat image interpretation of the study area was conducted.
Analysis and prediction of water level trends were made using variations of Mann Kendell tests. Gazipur Sadar is
the most densely populated area of the Gazipur District, with concentric build-up industries within different urban
settings.

The alarming rise of
industrialization and
urbanization is also
impacting water quality. Data analysis and
interpretation indicated
that the water level has
been declining continuously since 2004, the
effect might reverberate throughout the next
decade.
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Several wells showed a gradual decrease around 2004, but within a decade, it accelerated almost exponentially. In 2004 water level was around 5
meters below ground which by 2013
dropped down to 26 meters. To avoid
further deterioration of aquifer condition and combat the situation urgent
action plan is required.
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Water level data has been analyzed as a whole from Gazipur from 1991 to 2018 for the best possible
analysis and determining the effects due to increased
urbanization.
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The graph 01 shows the changes in
Groundwater level since the past 2
decades. It degraded significantly after 2000, the peak of the curve
shows degradation after 2005. There
was slight increase around 2010 but
then again, the degradation can be
noticed. In 1991, it was found 6.04
meters below the mean sea level. In
2007, the curve has faced its peak.
Water level had degraded till 19 meters below the mean sea level. With
time it again rose up to10 meters below mean sea level by 10.94 meters
in 2012. In 2018, water level was
found under 11.54 meters.
Figure 1: Graphical illustration water level trend of Gazipur area.

Gazipur Sadar:
Data from 1991 to 2012 has been analyzed due to inaccessibility to recent data. The changes due to urbanization increase was vibrant in the analysis.
The graph 02 illustrates the fluctuations in Groundwater level since the
past 2 decades. It degraded noticeably
after 2000, the peak of the curve
shows degradation after 2005. There
was slight increase around 2010 but
then again, the degradation can be noticed. In 1991, it was found 6.58 meters below the mean sea level. In 2005,
water level had degraded till 17 meters
below the mean sea level. It reached
the peak in 2008, when the water level
was found under 23 meters from mean
sea level. With time it rose again up to
3.844 meters below mean sea level in
2012.

Figure 2: Graphical illustration of water level trend in Gazipur Sadar area..

Figure: Kaliakair Landsat view of Urbanization change.

Correlations

The Kendall’s Tau- Coefficient τb= -0.869 is found
from the analysis. This interprets that it has intensely
high association and opposite direction of change
with the years, mainly with the urbanization. It has
fluctuations and has improved with time.

Kaliakair:

Other part of the study area was the Kaliakair Upazilla in Gazipur. The graph shows clear degradation after a certain time. Kaliakair have had significant increase in agricultural lands which has
increased irrigation. Mismanaged irrigation has resulted in drastic fall of water level curve. The
land-sat images explain this phenomenon in visual ways.
The Kendall’s Tau- Coefficient τb= -0.838
is found from the analysis. This interprets
that it has excessive association with the
years, mainly with the urbanization. It has
fluctuations and has improved with time.
It can be interpreted that, as much as the
urbanization has increased, it has increased groundwater level fluctuations
with it..
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Unsupervised Classified image of Urbanization pattern changes in Gazipur over the past decades (1995 and 2020):

Figure: Gazipur Sadar Landsat view of Urbanization change.
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The graph demonstrates the fluctuations in
Groundwater level since the past 2 decades.
It worsened noticeably after 1995, the peak
of the curve shows how much it degraded
after 2005. There was slight increase
around 2006 but then again, the degradation
can be noticed. In 1991, it was found 7.90
meters below the mean sea level. In 2005,
water level had degraded till 9.77 meters
below the mean sea level. It reached the
peak in degradation 2012, when the water
level was found under 13.57 meters from
mean sea level.

Discussion and findings:
According to the graphs as well as the MannKendall analysis, noticeable things can be:
 Urbanization is having tremendous impact in
groundwater level fluctuation.
 With the population increase, the water consumption has increased and it is increasing proportionally with the population.
 Increase of construction work, agricultural use
of water may have great impact on the GWT
degradation.
 The land-use pattern has changed drastically
which has driven the change in the groundwater
pattern.
 Agricultural use may have more impact on the
degradation as per seen in the Kaliakair analysis
rather than consumption by people.
 In the peri-urban area (Gazipur Sadar), the curve
has observed an increase. This can be pointed as
the improvement in recharge.
Recommendation :
1. Proper urban planning is required in order to
save and use natural resources.
2. Household water consumption should be constrained.
3. Groundwater is the natural source that takes hundreds of years to get filtrated and settle so everyone should know about this as the storage is not
unlimited. According to recent research, it will
not take more than 50 years to finish the groundwater storage of the world if it is consumed in today’s rate. Concern in this regard is important.
4. Well planned land-use needs to be practiced
where all the resources will be conserved along
with groundwater.
5. Improvement in irrigation management is required along with organized agricultural practice.

Figure 3: Graphical illustration water level trend of
Kaliakair area.
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